Sequence analyses. Metatranscriptomic and metagenomic paired end sequence reads were first assembled using Pandaseq (1), with minimum overlap of 10 bp between the sequences and otherwise default settings. Metagenomes were then submitted to the MG-Rast server (2) , where all further preprocessing was carried out (recommended filtering: dereplication for the removal of artificially replicated sequences where the first 50 bp are identical, and removal of sequences with >5 ambiguous bases). RNA was preprocessed using Prinseq (3); poly-A/T tails longer than 15 bp were trimmed away, sequences with >5 ambiguous bases were removed, and all but one sequence in pools of exactly identical sequences (same length, exact sequence identity, and exact reverse complement) were removed (dereplication).
Although one is expected to find exact replicates in metatranscriptomes, in contrast to metagenomes, we performed analyses that led us to remove them from the datasets. In total 11.5-16.9 % of the rRNA and 13.7-17.8 % of mRNA were exactly identical sequences. The analysis showed that >70-85 % of all taxonomically assigned mRNA replicates were assigned to only 10 different mRNA, 8 of which encoded hypothetical proteins. The same mRNAs were the most replicated in all metatranscriptomes. Thus, the majority of replicates did not originate from highly expressed genes of dominant community members, but from a few transcripts present at very high numbers. These replicates accounted for up to 99 % of the mRNA reads assigned to their respective genomes. This suggested an artificial origin of a majority of the replicate reads, justifying the removal of exact replicates. Further, since only small numbers of reads were removed from most transcript pools (transcript assigned to the same function and taxa), the removal did not create or remove any temperature related patterns within the data. In any case, most removed reads encoded hypothetical proteins thus not affecting the functional analysis of mRNA. The temperature related patterns in the SSU rRNA was the same after de-replication. We suspect that low input RNA (12.5 ng) in the RNA linear amplification protocol may have caused the observed biases, but we do not know the exact mechanism. The G + C % was variable in the highly replicated sequence reads and the reads did not have low-GC content. High proportion of artificial replicates in low input DNA (10 ng) Illumina metagenomes has been observed (4). However, the mechanism was not identified, and might differ from what we have observed in our metatranscriptomes. Finally, since the same wetlab and bioinformatic protocols were applied to all samples and sequence data, we are confident that the comparative analysis as applied was justified and that the derived conclusions are robust.
Protein-coding transcripts and genes, and rRNA and its genes were separated by comparing the metatranscriptomes/metagenomes against a combined database of small and large subunits of rRNA (SSU and LSU rRNA) using BLASTN (5). Sequences with a bit score <50 were assigned as putative protein-coding sequences; those with a higher bit score were assigned as rRNA or its gene in metatranscriptomes and metagenomes, respectively. SSU ribo-tags (due to the large size of the datasets, subsets of 500,000 were analyzed further) and SSU rRNA gene tags were taxonomically assigned by MEGAN analysis of a BLASTN file against an SSU rRNA reference database (parameters: minimum bit score 150, minimum support 1, top 2%; 50 best blast hits) (6, 7). The metagenome sequences and the mRNA fraction of the metatranscriptome were functionally annotated for screening using the SEED subsystem classification of the metagenomics (MG)-RAST server with maximum e-value for a significant match set to 1e-4 (2). The putative mRNA of the metatranscriptomes and a subset of the putative protein-coding sequences of the metagenomes (3,000,000) were also taxonomically binned by MEGAN analysis (parameters: minimum bit score 50, minimum support 1, top %: best blast hit only) of BLASTX files against the RefSeq protein database (e-value < 1e-1). Reads taxonomically binned to taxa within the order Methylococcales were extracted and analyzed in detail. Specific protein-coding genes and transcripts were screened using custom reference sequence collections from the fungene database (http://fungene.cme.msu.edu/) or generated from the UniProtKB/Swiss-Prot or UniProtKB/TrEMBL databases (June, 2013), using E.C. numbers and gene names as queries for selecting sequence representatives for each function. TBLASTN searches with the sequence collections were carried out with an e-value threshold of 1e-4. All sequences within the threshold were selected as query sequences for a BLASTX search with the same parameters against the RefSeq-protein database. The functional assignments were screened, and only those sequences assigned to the same function as intended in the first round were considered positive. These were extracted from the dataset, and compared again to the Refseq-protein database using an e-value threshold value of 1e-04. The results were uploaded to MEGAN (parameters: minimum bit score 70, minimum support 1, top 2%; 50 best blast hits). The genes and transcripts encoding carbohydrate-active enzymes, including polysaccharide hydrolases, and peptidases were annotated by searching for the respective protein family domains in the sequences. The metagenomic and metatranscriptomic reads were translated into all six frames, each frame into separate ORFs, avoiding any '*' characters marking stop codons in a resulting ORF. All ORFs of 40 amino acids or larger were screened for assignable conserved protein domains. All ORFs were inspected by reference HMMs (Hidden Therefore, we refrain from generally using normalization of rRNA to rDNA for the distinction of abundance and activity. Similarly we did not normalize transcript abundances to the corresponding genes since we were not trying to study the transcriptional regulation of metabolisms in specific populations, but the increase and decreases in relative abundances of transcripts as an indicator of the changes in importance of taxon-assigned metabolisms. CA was applied because it grants a larger impact of low-abundance variables in the analysis than alternative methods. Also, it weights the samples based on the number of reads to ensure that the ordination is not biased by the low variance that is characteristic for small samples. Canonical (constrained) CA (CCA)
was carried out for in-depth analysis of temperature responsive taxa (taxonomic level: order; SEED subsystems: functions). The dimensions of the initial analysis were regressed onto the temperature gradient, forcing all inertia explained by temperature into the first dimension of the CA. In the CA space, all taxa/functions for the rRNA, rRNA gene, and mRNA were sorted by the load exerted on the first dimension, from the largest increase with increasing temperature to the largest decrease. For rRNA and its genes, the load for the most responsive taxa on the taxonomic level order was plotted in a XY plot, which identified whether the increase or decrease in relative abundance was in the same direction for both molecules. For the transcripts, the number of hits assigned to each taxa for every metabolic function identified in the key enzyme screening (see Sequence analysis) was divided by the total number of 8 sequences homologous to any sequence in Refseq-protein database (BLASTx: 1e-1, MEGAN:parameters: minimum bit score 50, minimum support 1, top %:
best blast hit only). Circle plots were generated by linear regression of the relative abundance of transcripts across temperatures for selected transcripts assigned to taxa. The three data points within each temperature window (3-5 °C, 14-16 °C, and 24-26 °C) were treated as (pseudo)replicates for the median temperatures (4, 15, and 25 °C). The slope of each regression line served as the template for a linear color-coded scheme, ranging from dark blue (largest observed decrease in relative abundance with increasing temperature) to dark red (largest observed increase). The circle sizes corresponded to the sum of relative abundance across temperatures. Table S1 . Number of assembled sequence reads generated from paired-end sequencing of metatranscriptomes and metagenomes. An Illumina HiSeq2000 was used (see Materials and methods for details). . All values within each temperature window were pooled and plotted to visualize the variation in extraction yield and RNA fraction along the temperature gradient. Analysis of variance for (A) showed significantly (p-value = 0.0009) more variation between temperature windows than within temperature windows, with the difference being between temperature window 3-5 °C and the two other windows. Analysis of variance for (B) indicated no significant differences. . Correspondence analysis of taxa abundances based on SSU rRNA genes. Sample profiles are shown in in blue; taxa are shown in red. The x-axis represents the first dimension, which explained 49.4% of the inertia; the y-axis represents the second dimension, which explained 19.7% of the inertia. The distance between the sample profiles corresponds to the difference in taxonomic composition. The length of the line connecting the taxon to the center of the plot is equivalent to the weight of this taxon profile in the final solution of the samples, given the inertia explained by the dimensions (i.e., the longer the line, the larger part of the inertia it explains). The direction of the lines indicates the sample orientation of its weight (e.g., if the line points towards higher temperatures, the relative abundance of that taxon is highest at high temperatures). . Corresponding changes with temperature in relative abundance of SSU rRNA and its gene of microbial orders. XY plot of the loading on the correspondence analysis (CA) axis constrained to temperature for DNA (x-axis) and RNA (y-axis). Positive loading means that the relative abundance for that order increases with temperature; negative loading means that the relative abundance for that order decreases with temperature. Since these are two different datasets, and the actual loading is not comparable, correlation analysis has not been performed. Thus, the important information is that for all but two orders, the change in relative abundance with temperature is in the same direction for both the SSU rRNA and its gene. The abundances correspond to the number of transcript sequences assigned to each functional category. Sample profiles are shown in blue; functional categories are shown in red. The x-axis represents the first dimension, which explained 38.4% of the inertia; the y-axis represents the second dimension, which explained 22.1% of the inertia. The distance between the sample profiles indicates the difference in the relative abundance of transcripts within functional categories. The length of the line connecting each taxon to the center of the plot is equivalent to the weight of this taxon profile in the final solution of the samples, given the inertia explained by the dimensions (i.e., the longer the line, the larger part of the inertia it explains). The direction of the lines indicates the sample orientation of its weight (e.g., if a line points towards higher temperature, the relative abundance of that taxon is highest at high temperature). 
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